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Introduction
Advanced economies, and Europe in particular, have seen a sharp increase in the internationalisation of services in the last two decades. In particular in the EU 27 services provided by far the largest contribution to inward stocks of Foreign Direct Investment (FDI) at the end of 2008 (83%) with business services (BS) representing a share of about 25% of total FDI in services (Eurostat, 2012) .
The increasing share of business services in employment, production and trade and their role in the process of reorganisation of the ways in which goods and services are produced, delivered and traded, both within and across countries, has given rise to a rich literature on the determinants and the economic impact of these activities (Shearmur and Doloreux, 2008; Meliciani and Savona, 2011; Antonelli, 1998; Rubalcaba and Kox, 2007) . In particular several studies have emphasised the positive effects that BS, and more specifically Knowledge Intensive Business Services (KIBS), have on the rest of the economy via the diffusion of specialized and knowledge intensive inputs (Antonelli, 1999; Greenhalgh and Gregory, 2000; Baker, 2007; Rodriguez, 2007a and 2007b; Rubalcaba, 2007a and 2007b; Evangelista et al. 2012) .
Despite the increasing internationalisation of BS and the potential impact of these activities on innovation and growth, the literature on the location of multinational firms has mostly focussed on the manufacturing sector (Head, Ries and Swenson, 1999; Basile, 2004; Basile, Castellani and Zanfei, 2008; Basile, Benfratello and Castellani, 2006; Head and Mayer, 2004; Amiti and Javorcik, 2008; Mayer, Mejean, and Nefussi, 2007) .
Only recently some studies have compared the location determinants of manufacturing and service sectors and of production and service functions (Py and Hatem, 2011) finding that the location of service sectors and of service functions is more sensitive to market size, skilled-labor resources, and cultural proximity than the location of manufacturing sectors and production plants.
Other studies have investigated the location determinants of service functions within the manufacturing sector (Defever, 2006; 2008) finding that within firm vertical linkages push firms to co-locate their service functions in countries where the firm already had a production plant.
Differently from previous research, the aim of our paper is to investigate the specificities in the location determinants of a particular branch of services, business services, considering their special nature of being "intermediate" activities.
FDI in business services, via the diffusion of specialized and knowledge intensive inputs, may contribute to enhance innovation and growth at the regional level. Therefore, the analysis of the factors driving the localisation of these activities may shed light on the determinants of processes of uneven growth at the regional level, thus informing regional industrial and innovation policy.
Several authors have argued that the rise of services, particularly of business services, over the last thirty years is mostly due to changes in the production processes in many sectors and to the ensuing increase in the demand for services as intermediate goods (Francois, 1990; Rowthorn and Ramaswamy, 1999; Savona and Lorentz, 2005; Francois and Woerz, 2008) . The growth of BS has been favoured by the development and diffusion of Information and Communication Technologies (ICT) that have affected the linkages between manufacturing and service industries, on the one hand by increasing the service content of many manufacturing activities, and on the other by facilitating the "splintering" away of activities once performed inside manufacturing firms, thus favouring the fragmentation of production also across national borders.
However, despite the increasing tradability of services, many studies have shown that geographical proximity with users is still an important determinant of services location choices. In particular Combes (2000) , van Oort (2007) and Burger et al. (2008) find that localisation externalities are more positively related to services than to other sectors' employment growth, arguing that services benefit more from concentration than other economic activities. Moreover Antonietti and Cainelli (2008) find that spatial agglomeration -where the probability of finding specialised external providers, face-to-face contacts and close spatial interaction is high-positively affects the location of business services in Italy. In a study on East Germany, Marek (2012) finds that localisation externalities, as well as R&D and patenting activity, are among the key determinants of the location of foreign KIBS producers.
Finally, and mostly relevant to our study, Nefussi and Schwellnus (2010) show the existence of a complementarity between the location of business services and manufacturing activities of French affiliates abroad while Meliciani and Savona (2011) find that intermediate demand from the manufacturing sector positively affects domestic specialisation in BS at the regional level (across EU 27 NUTS 2 regions).
The results of these studies suggest that the location choices of multinationals in BS can be affected by the sectoral composition of domestic economies, an issue that has been unexplored so far by the literature. This paper contributes to the literature by providing a picture of the specific role played by forward domestic linkages for the localisation of FDI in business services at the regional level.
The empirical analysis draws upon the database fDi Markets, from which we selected projects having as a destination NUTS 2 European regions in the sector of Business services over the period [2003] [2004] [2005] [2006] [2007] [2008] . By estimating a negative binomial model, we find that regions specialised in those (manufacturing) sectors that are high potential users of business services attract more FDI than other regions.
The remainder of the paper is organised as follows: Section 2 describes the data on FDI in business services used in the analysis; Section 3 discusses the empirical specification; Section 4 describes the econometric methodology; Section 5 comments on the results of the empirical analysis; Section 6 presents the main conclusions and policy implications.
FDI in business services across European regions
The empirical analysis draws upon the database fDi Markets which provides information on foreign direct investments projects starting from 2003. fDi Markets is an online database maintained by fDi Intelligence -a specialist division of the Financial Times Ltd -which monitors cross-border investments covering all sectors and countries worldwide. Relying on media sources and company data, fDi Markets collects detailed information on cross-border greenfield investments (available since 2003). Data are based on the announcement of the investment and updated daily (more information at http://www.fdimarkets.com/). For each project, fDi Markets reports information on the industry and main business activity involved in the project, the location where the investment takes place (host country, regions and cities), as well as the name and location of the investing company (home). The database is used as the data source in UNCTAD's World Investment Report and in publications by the Economist Intelligence Unit. fDi Markets uses a proprietary sectoral classification, which is not easy to map into standard industry codes, such as NACE. In particular, it includes a sector defined as Business Services, which is separate from Communications and Software and IT services. For the purpose of this analysis we consider the former category, which comprises a total of 1,401 projects having as a destination NUTS 2 European regions over the period 2003-2008 1 .
Overall, the projects in this industry account for 15.4% of the projects directed towards the service industries (and 7.5% of all projects) in EU regions. Figure 1 shows the localisation of these projects in a map.
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Location determinants of inward FDI
The spatial distribution of inward FDI can be modeled as the result of the interaction between centripetal and centrifugal forces. As centripetal forces, in addition to focussing on the 'usual suspects', such as market size, R&D intensity, agglomeration economies, we investigate the linkages between business services and other service and manufacturing industries. Among the centrifugal forces, we consider the effect of labor costs, moderated by the level of human capital.
The definition of all variables with the data sources are reported in Table 1 .
Forward linkages between BS and other sectors
Our main explanatory variable is an index of forward linkages with other service and manufacturing industries, obtained as the weighted share of employment in manufacturing and service industries that are above average users of business services over total employment. In particular, we take a vector measuring the use of services on output for manufacturing/service sectors that are above average BS users and, for each region, we multiply it by total employment in each respective manufacturing/service sector; this number is then divided by the region's i total employment:
i=region, j=sector, m=number of above average BS users manufacturing/service sectors, n=total number of sectors, E=employment, W=weight given by the average (across European countries) share of business services in total industry output as computed from Eurostat symmetric Input
Output tables in 2005. The indicator is higher the higher is regional employment in manufacturing/service sectors that are strong users of BS with respect to total regional employment. Table 2 reports the coefficients that are used as weights to construct our indicator. These are obtained by regressing the share of business services in total output on industry dummies for all European countries included in the analysis in the year 2005.
Consistently with Wood (2006) the table shows a high use of BS from other service sectors (6%). Services that are major users of BS are high-tech knowledge-intensive services (Computer and related services, R&D and Post and Communication) but also other less knowledge intensive services (e.g. Wholesale and retail trade). Looking at manufacturing sectors, we find that those making considerable use of business services are all (with the exception of Food, Beverages and Tobacco) high or medium-high technology industries (Printed matter and recorded media; Chemicals and chemical products; Office machinery and computers, Radio, television and communication equipment and apparatus; Medical, precision and optical instruments, watches and clocks; Other transport equipment; Electrical machinery and apparatus), while labour and scaleintensive industries appear, on average, to be low or medium users of business services. This pattern shows regularities across countries 2 : this allows us to expect that our indicator, that uses as weights the mean coefficients for above-average BS user industries reported in Table 2 , is a good proxy for 'potential' intermediate demand. 
Market size and 'quality'
The size of regional market (measured by the logarithm of total value added) is intended to capture externalities related to the "home market effect". As first noted by Krugman (1980) , under increasing returns to scale and in the presence of transport costs, the appeal of a region as a production site depends crucially on the size of its domestic market. Firms locate in the region where they can exploit economies of scale to a greater extent, and, eventually, export to neighboring regions. In explaining inward FDI it is usual also to control for per-capita GDP as a measure of the 'quality' of the market. In the case of business services, since they are mainly directed to other industries rather than to consumers, this variable may play a limited role.
R&D intensity
R&D intensity (R&D expenditure as a share of GDP) are intended to capture the quality of innovation system, which can be a key determinant for locating high-value added activities, such as the business services we are considering in this work.
Agglomeration externalities
Since Hoover (1948) , distinguishing between two sources of agglomeration externalities is common: a) economies external both to a firm and to sectors (the so-called urbanization externalities), b) economies external to a firm but internal to its sector (the so-called Marshallian externalities). In line with the literature, regions with higher population density (measured as total population per square km) would experience higher urbanization externalities and thus attract more inward FDI. Additionally, we expect that hosting the country capital would generate further urbanization externalities. Marshallian externalities are instead proxied by the service density in the region (the number of local units in business services per square km). This variable could also capture "competition" effects.
Labor market characteristics
The role of labor market characteristics as a determinant of inward FDI and new plant creation is well established (Friedman et al. 1992) . We follow previous literature by specifying the regional labor market characteristics using two variables: the average wage (measured by total regional compensation to labor divided by the total number of employees in a region) and human capital endowment (measured by the share of regional population with tertiary education). The impact of wages is not univocal, however. Lower wages may attract firms pursuing cost reducing strategies, but high wages may signal highly skilled workers, which in turn attract the location of higher value added activities. However, conditional on a measure on human capital, we expect a negative effect of regional wages on inward investments.
Descriptive statistics for all these variables are reported in Table 3 .
Econometric methodology
Since our dependent variable is the number of projects in BS received by each region, in the econometric analysis we use statistical models generally applied for estimating equations where the dependent variable has a discrete nature. These are applications and generalizations of the Poisson distribution. The Poisson probability function may be expressed as follows:
where n is the number of occurrences of the event and λ is the mean and the variance of the distribution. If we specify n as the number of FDI projects, we can make the parameter λ depend on a set of explanatory variables that we assume to affect the capability of European regions to attract FDI in business services:
The coefficients can be estimated maximizing the log-likelihood function of the Poisson model. The main problem of the Poisson specification is that it imposes equality between the mean and the variance of the distribution. When this hypothesis is rejected by the data, i.e. the case of 'overdispersion', the Poisson model is inappropriate as it leads to an underestimation of the variance-covariance matrix. The negative binomial model is an extension of the Poisson model that allows the variance of the distribution to increase faster than the mean (Cameron and Trivedi, 1986 ). This model arises by specifying:
where exp(e) has a gamma distribution with mean one and variance α. A natural form of overdispersion is the following:
where the Poisson model results from setting α = 0. We therefore estimate a negative binomial model if α is not significantly different from zero.
The set of independent variables includes all the factors that we expect affecting inward FDI (see Section 3, table 1).
Our dependent variable is the total number of FDI projects over the period 2003-2008, while for the independent variables we take averages over the period for which data are available (see Table   1 ) 3 . In the case of service density, to reduce problems of possible endogeneity, we take the average over the period 1998-2002.
Robustness checks include introducing country dummies in the original specification and adding spatial lags of the exogenous variables 4 .
The introduction of country dummies allows disentangling the contribution of the inter-regional variation in location characteristics, once the country-level variation is accounted for. As a matter of fact, a number of locational determinants have a significant cross-country variation, but a relatively limited cross-regional variation (within countries). In other words, country dummies will allow to disentangle the "regional" from the "country" effect. Controlling for spatial lags allows reducing possible biases resulting from the spatial correlation of explanatory variables 5 , as predicted by recent studies on European regions arguing that the ongoing process of trade liberalisation and unification has led to increasing similarities across neighbouring regions and to a decreasing relevance of national borders (Overman and Puga, 2002) .
In order to construct spatial lags we have to specify the spatial weight matrix. In the literature two main criteria are used to evaluate geographical connections: a contiguity indicator or a distance indicator. In the first case, it is assumed that interactions can only exist if two regions share a common border (the contiguity indicator can be refined by taking into account the length of this common border). The problem with the contiguity matrix is that some regions might not share borders with any other region (this is the case of islands). Therefore it doesn't seem to be the best choice in our sample of European regions. We therefore rely on a distance-based matrix.
In the case of a distance matrix, it is assumed that the intensity of interactions depends on the distance between the regions. In defining a distance matrix various indicators can be used depending on the definition of the distance (great circle distance, distance by roads etc.) and depending on the functional form we choose (the inverse of the distance, the inverse of the squared distance etc.). Finally, a distance-cutoff above which spatial interactions are negligible must be chosen. Following, among others, Dall'Erba and Le Gallo (2008), we use the great circle distance between regional centroids. In particular each element of the spatial weight matrix is defined as follows:
where w ij is an element of the row standardised weight matrix W (with row standardisation spatially weighted variables represent an average across neighbouring regions); d ij is the great circle distance between centroids of regions i and j; k defines the functional form and D is the cutoff parameter above which spatial interactions are assumed to be negligible. In the basic specification we take the inverse of the squared distance and we choose the median distance as a cut-off. We test for robustness using different distance bands. Table 4 reports the results of the estimation of equation (3) with various specifications. Column
Empirical results
(1) includes only regional variables among the regressors; column (2) controls for possible differences in country characteristics by introducing country dummies; columns (3) and (4) control also for spatial lags of the explanatory variables respectively in the specification with and without country dummies.
In the specifications without country dummies most of the determinants of FDI highlighted in the literature show up significant and with the expected sign. In particular inward investments in business services increase with market size, with tertiary education and with agglomeration economies (captured by population density and by dummies for capital cities) and decrease with labour costs and with the density of employment in BS in previous years (once controlling for other variables capturing agglomeration economies the BS service density appears to capture the competition effect). On the other hand R&D and per capita GDP do not appear to play a significant role.. The important role played by market size and by skills in attracting FDI in business services confirms the results found by Py and Hatem (2011) at the country level.
The presence of potential intermediate demand coming from the manufacturing sector positively affects inward investment in business services while forward linkages with other services appear less important (they are significant only in the specification excluding spatial lags and only at 10%).
This result suggests that, despite the ICT revolution, geographical proximity user industries is still important.
Overall, including spatial lags do not seem to affect the results significantly, although variables capturing agglomeration externalities become insignificant while the quality of demand (proxied by per capita GDP) becomes positive and significant, but its spatial lag shows a robust and significant negative effect. This suggests the existence of negative externalities (a displacing effect) for those regions that are surrounded by regions with high per capita GDP. Other spatial lags are instead non significant.
When country dummies are introduced in the estimations, results change considerably with many variables becoming insignificant 6 . Only market size and forward linkages with the manufacturing sector remain robust determinants of FDI in business services in both specifications (with and without spatially lagged variables). Dummies for regions where capital cities are located have a positive impact on FDI only when spatial effects are not controlled for, while per capita GDP is significant only in the specification including spatial lags. Finally, among spatially lagged variables, proximity to regions with a high manufacturing potential demand for BS seems to favour inward FDI in business services. Results are robust to computing spatial weights using different cutoffs (the first quartile, the third quartile and the maximum distance).
Overall these results suggest that some traditional determinants of FDI (in particular labour costs and human capital) are important location factors of investments in BS at the country level but they do not explain why a firm chooses a particular region within a country; this choice appears to be especially driven by overall demand (as proxied by value added) and by potential demand for BS coming from the manufacturing sector. These results are in line with the view that, despite the ICT revolution, the geographical proximity between users and producers is still a crucial factor for the location of services (Polèse and Shearmur, 2004; Antonietti and Cainelli, 2008) .
Surprisingly synergies between other service industries and BS appear far less important (they show up significant only in the specification without country dummies and without spatial lags) than synergies between manufacturing industries and BS. A possible explanation of this result is that many inter-sectoral linkages between BS and other service sectors occur in large urban areas so that their effect is captured by the dummy on capital cities.
Conclusions
This paper has investigated the determinants of FDI in business services across European regions. We have found that the localisation of such investments responds to the traditional factors also explaining FDI in manufacturing (cost advantages, demand, human capital and agglomeration economies). However, given the importance of intermediate demand for the growth of BS, we have also investigated whether proximity to potential user industries exerts a positive role in attracting foreign investments in business services. The results of the estimations (using different specifications) show a robust significant relationship between FDI in BS and the local (regional) presence of high users manufacturing sectors. This evidence is particularly interesting also considering that, in the specifications including country dummies, only market size and forward linkages with the manufacturing sector appear robust determinants of FDI in business services in all specifications.
The importance of local manufacturing intermediate demand for FDI in BS complements the results of Nefussi and Schkellnus (2010) showing a complementarity between the location of business services and manufacturing activities of French affiliates abroad and those of Meliciani and Savona (2011) finding that intermediate demand from the manufacturing sector positively affects domestic specialisation in BS at the regional level.
The existence of a complementarity between foreign investments in BS and the local presence of some (high BS users) manufacturing industries supports the view that such services are not "footloose" (Wernerheim and Sharpe, 2003) and suggests that regional policies aiming at attracting business services might prove ineffective in the absence of a pre-existing local intermediate demand for such services. Nefussi and Schkellnus (2010) observe that the complementarity between manufacturing and service FDI implies that offshore manufacturing leads to also offshore business services so that the option for advanced countries to delocalise production activities maintaining service activities at home might not be viable. Our results qualify this result by showing that what really matters for attracting FDI in business services is not manufacturing in general but the presence of some manufacturing industries that are high users of these services and these are mostly high and medium-high technology manufacturing industries. From a policy perspective this suggests the importance of platform policies based on related variety and differentiated knowledge bases (Asheim et al., 2011) not only for regional domestic development but also for the capability of attracting foreign investment. Market size Log of regional value added ---mean value over the period [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] Eurostat Per capita GDP Log (regional GDP/population) ---mean value over the period [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] Eurostat Wages Log (wages/Total employment) ---mean value over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] Eurostat R&D intensity Log (regional intramural R&D expenditure in all sectors /regional GDP) ---mean value over the period [2003] [2004] [2005] [2006] [2007] [2008] Eurostat Human capital Log (population with tertiary education/regional population) ---mean value over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] Eurostat Population density Log (Regional population/ regional area measured in Notes: (1) is the basic specification; (2) includes also country dummies (coefficients not reported); (3) includes spatial lags; (4) includes spatial lags and country dummies; *,**,*** denote significant at respectively 10, 5 and 1%. 1 We have decided to focus on regions rather than countries for assessing the importance of agglomeration effects and geographical proximity. Data on FDI were also available at finer levels of spatial disaggregation (NUTS 3) however the coverage of the other independent variables did not allow to choose finer levels of territorial disaggregation due to a very high number of missing values. 2 The regression has shown that there are significant industry effects in explaining the use of business services across countries for manufacturing (R 2 =0.58, F=34.83 significant at 1%) and service sectors (R 2 =0.67, F=51.70 significant at 1%). For more details, see . 3 Due to the presence of many missing values in time series of our explanatory variables we do not exploit the longitudinal dimension in the data. This choice is also dictated by the observation that many exogenous variables (e.g. R&D, human capital, the structure of the economy) have little time series variation over such a short period (5 years). 4 For an application of more general spatial models to industrial location count data see Basile et al. 2012. 5 Blonigen et al. (2007) consider different motivations for spatial dependence in FDI according to the type of FDI and estimates a spatial lag model (but on a continuous FDI variable: affiliate sales). 6 We have also introduced a large set of institutional variables to capture differences in country characteristics (variables capturing the rigidity of the labour market; the size of taxation; the length of the bureaucracy; etc.). The only variable robustly significant (negative) was the number of procedures for enforcing contracts. Results are available on request.
